We present measurements related to the CKM angle β from BABAR based on 82 or ∼ 115 fb −1 data samples collected at the PEP-II e + e − asymmetric B Factory collider. A new method allowing to measure the sign of cos2β with B 0 → J/ψ "K * 0 " events is explained and related results reported. Recent CP measurements in the penguin dominated modes
Introduction
The CP violating parameter sin2β is measured with high precision, but this leaves a four-fold ambiguity on the angle β itself. This can be reduced to a two-fold ambiguity if measuring the sign of cos2β. The measurement of this sign provides a direct test of the Standard Model (SM), since cos2β > 0 is expected in the SM. The cos2β parameter can be measured with B 0 → J/ψ K * 0 ; K * 0 → K 0 S π 0 events, but, precisely, with a sign ambiguity, coming itself from a two-fold ambiguity in the determination of the strong phases involved in the decay. We present a new method, based on the analysis of the Kπ phase variation with mass, to break this strong phases ambiguity and the first ambiguity-free measurement of cos2β, with B 0 → J/ψ "K * 0 " events.
The SM can be further challenged by sin2β measurements in penguin dominated channels, since new physics (NP) may enter the loop appearing in the diagram of these decays. A large departure from the sin2β value measured with B 0 → J/ψ K 0 S will indicate contribution of NP. We present the recent BABAR CP measurements in B 0 → φK 0 ; B 0 → K + K − K 0 S with its companion channel B ± → K ± K 0 S K 0 S , which a is new BABAR measurement; B 0 → π 0 K 0 S ; and B 0 → f 0 (980)K 0 S , which is a first measurement.
Measurement of the cos2β sign with
The cos2β parameter appears through CP -even -CP -odd interferences in the time and angular dependant distribution in the observables [1] :
where δ 0 , δ and δ ⊥ are the strong phases of the decay amplitudes A 0 = |A 0 |e iδ 0 , A = |A |e iδ , which are CP -even, and A ⊥ = |A ⊥ |e iδ ⊥ , which is CP -odd. These strong phases are measured on a large sample of neutral and charged B → J/ψ K * decays (tab. 1), but up to the two-fold math- 
, and related charged conjugate decays. The integrated luminosity is 82fb −1 . The yields corresponding to the three above channels are 2376 ± 51, 670 ± 27 and 791 ± 33 respectively. For the strong phases (right table) , the values corresponding to the two ambiguous solutions (see text) are given. Note that we observe a 7.6 σ significant strong phase: δ − δ ⊥ = 0.597 ± 0.077 ± 0.017. 
) are mathematically equivalent [1] . But this is considering the P -wave K * 0 (892) only... B → J/ψ (Kπ) S−wave amplitude, in addition to the three B → J/ψ (Kπ) P −wave ones (A 0 , A , A ⊥ ), introduces the relative strength of the P and S contributions and a new relative phase γ = δ S − δ 0 . There is still an ambiguity:
but the ambiguity on γ can be broken. According the Wigner's causality principle [3] , the phase of a resonance rotates counterclockwise with increasing mass. In the K * (892) region, the (Kπ) S−wave phase moves slow, while the (Kπ) P −wave phase moves rapidly. The phase γ = δ S −δ 0 must then rotates clockwise in the K * (892) region. Figure 1 shows the P and S wave intensities as function of the Kπ mass, as well as γ where the open points are for strong phases "Solution I" and the full points for "Solution II". The physical variation of γ is observed for "Solution II". As a cross-check of the phase evolution with mass, the γ phase evolution is compared in figure 1 with the evolution observed in the Kp → Kπ(n) high statistics LASS experiment [2] . The agreement is remarkable.
We perform a time and angular dependant analysis of the B 0 → J/ψ (K 0 S π 0 ) * 0 sample (104 events), fixing the angular structure of the decay using above amplitude moduli and strong phases "Solution II" (tab. 1). With sin2β and cos2β free in the fit, we obtain [1] sin2β = −0.10±0.57(stat)± 0.14(syst) and cos2β = +3.32
−0.96 (stat) ± 0.27(syst). Using the world average sin2β = 0.731 value, we obtain cos2β = +2.72
We thus measure a positive cos2β value, in agreement with the SM expectation. The fit result for cos2β can be illustrated making the moment of the angular term weighting cos2β in the time and angular dependant distribution, as shown on figure right bottom plot of figure 1. Assuming sin2β and cos2β measure the same angle 2β, we estimate on Monte Carlo that we exclude the negative cos2β solution at 89% CL. This is preliminary estimate. The penguin dominated modes are considered as "windows" to NP. In the SM, contributions beyond the leading penguin may be uneasy to estimate, depending on the channel. The "effective sin2β" measured in these channels may then differ from sin2β, but bounds on these differences are known [4] . The decay rate B 0 → f to a CP -eigenstate f , with eigenvalue η f , is described by:
where ∆t is the time difference between the decays of the B meson studied and the other B meson (B tag ), which decay products are used in a partial reconstruction to infer its B 0 or B 0 flavor. In a simplistic case, C = 0 and S = −η f sin2β. 
B

The CP asymmetry of the quark level decay b → sss can also be measured with the inclusive
and benefits from larger statistics than the B 0 → φK 0 S mode (see fig. 3 ). In contrast with B 0 → φK 0 S , the CP content is not known a priori. It can be determined from B → KKK branching ratios of charged and neutral B mesons [5] as:
. BABAR measures the following branching ratios
8±2.0±1.6)×10 −6 , and obtains f even = 0.98 ± 0.15 ± 0.04, which is compatible with a pure CP even state. In the SM the expected
The CP asymmetry parameters S and C measured are shown in table 2 and the decay rates are shown in figure 3 . The first measurement of the CP -violating charge asymmetry, A CP , in the 
candidates. 201 ± 16 and 122 ± 14 candidates are found respectively out of a 111fb −1 sample. Right: ∆t distributions and asymmetry. Table 2 : S and C CP parameters (eqn. 4) measured for various B decay modes. The (approximative) SM expectation for S is given in the second column. For S and C, the first uncertainty is statistical, the second one systematical. The "f even " uncertainty for S of K + K − K 0 S comes from the uncertainty on f even itself. Details for each mode are given in the text.
B decay SM exp. S C φK 0 + sin2β +0.47 ± 0.34
+0.10 ± 0.33 ± 0.10
+0.48 
